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First, the crude alkaloid extract[4] from the
plant was chromatographed on Si gel. The frac-
tion eluted with C;.H,—CHCl; (1:1) was recrystal-
lized from MeOH to give liriodenine mp 275° (2)
(CHN analysis, [o]p, IR, UV, MS, NMR). A small
peak was observed at m/e 305 in the MS of crude
liriodenine and the NMR showed an O-methyl
group at 416 ppm as a tiny signal, suggesting the
presence of a trace of a monomethoxy liriodenine,
as an impurity [6]. The fraction eluted with
CHCIl; gave acetamide, mp 80-81° (IR, NMR).
No other alkaloids were eluted from the column
with CHCl;-MeOH (99:1).

Secondly, the crude extract, according to Pal-
lares and Garza’s procedure [4]. The benzene-in-
soluble fraction, from which they isolated azte-
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quine, was extracted with dil. HCl and separation
of phenolic and non-phenolic fractions was car-
ried out in a usual manner. The non-phenolic
fraction gave only liriodenine (2) in a small
amount, but the phenolic fraction could not be
purified because of its small quantity. When the
whole fraction was methylated (CH,N, in
MeOQOH) there was no peak above m/e 400, in the
MS suggesting that bisbenzylisoquinoline alka-
loids were absent. The aqueous solution obtained
during the extraction was treated with
ammonium reineckate, but the precipitate of qua-
ternary salts was not obtained in a sufficient
amount. The benzene soluble fraction, after remo-
val of acetamide by sublimation, was purified by
chromatography on silica gel and again afforded
only liriodenine (2).
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Roots of Phytolacca esculenta van Houtte (Phy-
tolaccaceae) have long been used as an indigenous
medicine against edema and rheumatism. It was
previously reported that sterols, sterol glucosides,

acylated sterol glucosides, and terpenes, such as
jaligonic acid and its methylester, phytolacca-
genin were isolated from the roots [1, 2]. As men-
tioned in preliminary report [3], continuing study
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of the terpenoid constituents revealed an ad-
ditional minor component, designated as esculen-
tic acid. In the present paper, the complete struc-
ture and stereochemistry of esculentic acid is de-
scribed.

Esculentic acid (1), C30H,,04 mp > 3607,
[2]2° +856” (¢ = 023 in FtOH). 2" 204 nm
(log €, 3-7). forms a dimethy! ester (2), mp 151
1537, a diacetate (3), mp 103-106", and a dimethyl
diacetate (4), mp 100--103". The acid (1) gives a
pink coloration in the Liebermann-Burchard test.
The presence of one double bond in 1 is shown
by positive tetranitromethane color test and by
the consumption of nearly one mole of perbenzoic
acid by 4. Oxidation of 4 with CrO;-HOACc¢ fur-
nishes an zf-unsaturated ketone (7). mp 197-
199", S5O 249 am (log €. 3-73). and SeQ, oxi-
dation in HOAc leads to heteroannular diene (8),
mp 77-79°. ;19" 243 251 and 260 nm (log e.

402, 409 and 3-88, respectively). On the basis of

the above experiments, 1 appears to be a dihyd-
roxy-olean-12-enc dioic acid.

The ester 2 does not react with HIO,, but on
treatment with acetone in the presence of an aci-
dic catalyst it affords the corresponding acetonide
(5). mp 265-266". These results indicate that 1 has

(1-6)
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no vicinal glycol group. On pyrolysis with Cu
catalyst at 290° 1 gives HCHO, a typical reaction
of the 3:23-diol system in the triterpene series [4-
6]. identified as its dimedone derivative. mp 187~
189",

The NMR spectrum {60 MHz in CDCl;) of 4
shows 5 tertiary methyl signals at 6 = 0-72 (3H),
0-83 (3H). 0-98 (3H). 1-12 (3H), and 1-14 (3H); 2
acetyl signals at 2-:02 (3H) and 206 (3H); two
methyl ester signals at 3-37 (3H) and 3-69 (3H);
a multiplet centered at 5-37 (1H) due to an olefinic
proton; a broad signal centered at 4-8 (IH) due
to a proton on a carbon atom bearing a second-
ary acetoxyl group: and an AB quartet at 3-72
and 3-88 (1H each, J 12 Hz) due to 2 methylene
protons on a carbon atom bearing a primary ace-
toxyl group, attached to an asymmetric center,
C-4. The chemical shift attributed to the methy-
lene protons is within the range for an equatorial
CH,OAc [7]., and the broad signal attributed to
the proton on C-3 is in rather higher field [7-9].
This evidence support the orientation of the two
hydroxyl groups at C-3 # and C-23.

The highest C-methyl signal (0 = 0-72) appears
upfield from 0-775 and one (6 = 3-57) of 2 methyl
ester signals 1s upfield from 3-595. thus suggesting
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Table 1. NMR C-Me frequencies of esculentic acid derivatives
Observed and calculated values (Hz)
Structure Me-24 Me-25 Me-26 Me-27 Me-29 Me-30
For dimethylesculentate diacetate (4)
Calcd.
30-COOMe compd. 51-5 585 43 675 68
29-COOMe compd. 51-5 595 435 67-5 755
Found 495 585 43 67 68
For dimethylesculentate acetonide (5)
Calcd
30-COOMe compd. 625 605 42 69-5 68-5
29-COOMe compd. 625 61-5 425 69-5 76
Found 62 57 42 68 68

Frequencies relative to TMS measured in CDCl, at 60 mHz.

the presence of a C-28 carboxyl group [8]. This
was confirmed by the formation of a bromolac-
tone (9), mp 231-233°, 1767 cm™ ! (y-lactone). On
saponification with 10% MeOH-KOH for 8 hr
2 furnishes a monomethyl ester (6) mp 306-307°,
in 83% vyield. On further saponification with
KOH in ethylene glycol 6 gives 1. This differential
behaviour of the two carbomethoxyl groups to-
wards saponification would suggest the presence of
the less hindered ester group. The molecular ion
M 530 (1-6%) is in agreement with the molecular
formula C;,H;,0,. The two peaks at m/e 306
(a) (49%) and 223 (b) (99%) represent the retro-
Diels-Alder fragmentation at 12:13 double bond.
Fragment b is not too abundant as expected [10]
and ion a accommodates two COOMe. Loss of ele-
ments of two COOMe and two H from ion a
gives rise to peaks at m/e 247 (50%), 246 (66%),
187 (100%), and 186 (64%;). This fragmentation
pattern is identical to those of methyl esters of
jaligonic and spergulagenic acid, which contain
both 28- and 30-carboxylic acid [1, 11].

The recent data [12-14] on the influence of
substitution on the methyl frequencies in the
NMR spectrum of 12-oleanene derivatives were
applied in order to elaborate the orientation of
the carboxyl group at C-20 in 1. It was found
that the observed values in Hz of the chemical
shifts for C-methyl groups of 4 and 5 are in better
agreement with the values calculated for 30-car-
bomethoxy structure than with the values for the
corresponding 29-carbomethoxyl structure Table
1). These data together with the facts that saponi-
fication rate of 2 is similar to those of dimethyl-
esters of jaligonic and spergulagenic acid [1, 15],
and that treatment of 1 with Ac,O and HCIO,

does not give an anomalous acetate [ 16~18] but
a normal diacetate [1, 11], support the f (axial,
ie. C-30) rather than the « (equatorial, ie. C-29)
orientation of the carboxyl group at C-20. Conse-
quently, the structure and stereochemistry of
esculentic acid is established as 3§, 23-dihydroxy-
olean-12-ene-28, 30-dioic acid (1).

EXPERIMENTAL

Plant. Raised from seeds collected in the wild in the vicinity
of Seoul, and grown in experimental garden. Voucher speci-
men is deposited in the Herbarium of this Institute.

Extraction. Homogenized fresh roots were extracted with
Et,O. The Et,O Ilayer was partitioned with saturated
NaHCO,. Ppts formed by adding d-HC! were chromato-
graphed over SiO,. Elution with CHCl;-MeOH (30:1) gave
1 (Found: C, 71-82; H, 925, CyoH,4,O¢ requires: C, 71-68;
H, 9:229%).
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Piper guineense, West African Black Pepper or
Ashanti Pepper, is a woody climber widely distri-
buted throughout West Africa [1]. The fruits have
been used as a flavorant while preparations of
leaves, roots and seeds have been used internally
as medicinal agents for the treatment of bronchitis,
gastrointestinal disease and upset, venereal dis-
ease, and rheumatism [ 1]. Externally, preparations
of the sceds have been used for their counterirri-
tant and insecticidal properties [ 1].

P. guineense is reported to contain the lignans
(+ )-sesamin and (+ )-ashantin [2, 3] but no other
compounds have been isolated. Isobutylamides
have to date been reported mainly in the Com-
positae [4] and Rutaceae [5]. However, N-isobu-
tyldeca-trans-2-trans-4-dienamide  has recently
been isolated from the seeds of Piper sylvaticum
Roxb. [6, 7]. This paper reports the isolation and
identification of N-isobutyloctadeca-trans-2-trans-
4-dienamide, a new naturally occurring isobutyl-
amide from P. guineense.

*Part 6 in the series ‘Constituents of West African Medi-
cinal Plants’. For Part 5, see Tackie. A. N.. Dwuma-Badu, D..
Dabra, T. T., Knapp. J. E., Slatkin. D. J. and Schiff. P. L.. Jr.
(1974). Accepted for publication Experientia.

Extraction of the seeds with acetone afforded an
oily extract which was partitioned between Et,O
and HCI (1%,). The Et,O laver was shaken with
NaHCO; (2°,) and subsequently chromato-
graphed over silicic acid. Elution with petrol-
CHCI, (1:1) afforded N-isobutyloctadeca-trans-2-
trans-4-dienamidce as needles. m.p. 78-80°. The UV
spectrum showed /MM 260 nm (loge 4:47) and
was indicative of a sorbic (2.4-hexadicnoic acid)
chromophore [8]. The IR spectrum: (1) (M—
Me,CH, 8%); (2) (M ~ NHCH,CHMe,. 66%); (3)
(M — C{,H,s 222 and (4) (M — C;H,4, 30%)
indicated the presence of a N-H group (3295
cm 1), an a.B.y.6-conjugated carbonyl (1622 cm™ ')
and a trans—rans  conjugated  diene  system
(1652 and 995 ¢m ') and was therefore sugges-
tive of an «,f.,0-unsaturated secondary amide
(~C=C—-C=CO-NH-). The MS showed M™ at m/e
335 (100%) for C,,H,;NO and other important
fragments at 292 (M-Me,CH. 8%, (1). 263 (2), 180
(3), and 166 (4). NMR: o093 (9H, m), CH,:
1-130(22H, br, s) CH,: 1-65-2-20 (3H. m) CHA and
CH, next to conj. double bond: 3-25 (2H. 1. J=6
Hz) CH,-N: 520-6:10 (4H., m) NH and CH=;
6-90-7-40(1H, m) CH in centre of cony. system. The



